Nerve growth factor beta(NGF beta) delivery via a collagen/hydroxyapatite (Col/HAp) composite and its effects on new bone ingrowth.
In craniofacial surgery, bone is needed to augment misshapen areas and to fill gaps during repair of congenital anomalies and injuries resulting into bone deficiencies. Examples of conditions requiring bone tissue include missing alveolar bone in cleft palates, bony nasal pyramid defects following removal of fistulous tracts or cysts and defects following removal of sinus and mandibular tumors. Moreover, maxillofacial neurosensory deficiencies may be caused by various surgical procedures, such as tooth extraction, osteotomies, pre-prosthetic procedures, excision of tumors or cysts, surgery of TMJ, and surgical treatment of fractures and cleft lip/palate. Therefore, a tissue engineering approach to craniofacial surgery has a crucial importance: the use of various composites with osteoconductive ceramics, polymers, bioactive factors, cells, or a combination of them, offers the possibility of rapid tissue regeneration and integration with the host tissue. In this study, a composite consisting of two well-known biomaterials, collagen/hydroxyapatite (Col/HAp), was used as a drug delivery device for neurotrophin - nerve growth factor beta (NGF beta). This delivery device, enriched with neurogenic-osteogenic factor, was analyzed in vitro and in vivo. It was implanted into calvaria defects of 20 Wistar rats, weighing 200-250 g. Implants were left in place for different periods of time. Controls were as follows: (a) contralateral defect without any implant; and (b) contralateral defect implanted with composite without NGF factor. The rats were euthanized after 30 days, and the implant sites and explants were examined clinically, histologically, SEM and histomorphometrically. Our results evidenced stimulation of periosteal and endocortical woven and lamellar bone formation, with increases in bone mass and decreases in bone marrow. We found that NGF enhanced the remodeling activity in the intracortical region, and induced an increase in the intracortical cavity number and area by the end of the study. In vitro results were in line with in vivo ones. We believe that the composite proposed in this study has considerable advantages in tissue engineering and is very suitable as a biomaterial for the filling of irregular defects in maxillo-facial surgery. Two areas of clinical research will be impacted by this system. The first is pharmaceutical research on drug delivery and high-throughput screening of neurotrophic-osteogenic compounds. Transplantation research is the second area that will benefit from the system.